Ascorbate 6-palmitate protects human erythrocytes from oxidative damage.
Lipid-soluble antioxidants, such as alpha-tocopherol, protect cell membranes from oxidant damage. In this work we sought to determine whether the amphipathic derivative of ascorbate, ascorbate 6-palmitate, is retained in the cell membrane of intact erythrocytes, and whether it helps to protect the cells against peroxidative damage. We found that ascorbate 6-palmitate binding to erythrocytes was dose-dependent, and that the derivative was retained during the multiple wash steps required for preparation of ghost membranes. Ascorbate 6-palmitate remained on the extracellular surface of the cells, because it was susceptible to oxidation or removal by several cell-impermeant agents. When bound to the surface of erythrocytes, ascorbate 6-palmitate reduced ferricyanide, an effect that was associated with generation of an ascorbyl free radical signal on EPR spectroscopy. Erythrocyte-bound ascorbate 6-palmitate protected membrane alpha-tocopherol from oxidation by both ferricyanide and a water-soluble free radical initiator, suggesting that the derivative either reacted directly with the exogenously added oxidant, or that it was able to recycle the alpha-tocopheroxyl radical to alpha-tocopherol in the cell membrane. Ascorbate 6-palmitate also partially protected cis-parinaric acid from oxidation when this fluorescent fatty acid was intercalated into the membrane of intact cells. These results show that an amphipathic ascorbate derivative is retained on the exterior cell surface of human erythrocytes, where it helps to protect the membrane from oxidant damage originating outside the cells.